Introduction

Background
With a lifetime prevalence of nearly 1.5% (Perälä et al., 2007) non-affective psychotic disorders belong to the most disabling and expensive medical disorders. These disorders have a multifactorial polygenetic aetiology and heterogeneous course (Menezes et al., 2006) . For schizophrenia, being most common within the spectrum of non-affective psychoses, heritability has been estimated at around 80% (EU-GEI, 2008). It has been suggested that the main factor behind this is the interaction between genes and environment (van Os and Sham, 2003) . A better understanding of the complex ways in which nature and nurture factors influence humans can thereby improve our knowledge of schizophrenia and related disorders. Therefore we investigated subjects with schizophrenia, and also with clinically related but less severe other non-affective psychotic disorders. An approach that focuses on gene-environment interaction differs from the linear gene-phenotype approach by positing a causal role, not only for either genes or environment as isolated factors, but also for their synergistic co-participation in the cause of non-affective psychosis where the effect of one factor is conditional on the other (van Os et al., 2010). For example, the effect of cannabis may be stronger in those with a high genetic risk for the development of psychosis (Arseneault et Research that focuses on the gene-environment interaction is still at an early stage. Studies on genetic risk and variations in expression and course of non-affective psychosis have been hampered by relatively small sample sizes, short follow-up periods, limited phenotyping and limited assessment of environmental factors (Gur et al., 2007; ElMissiry et al., 2011) . Studying both genes and environment may prove a fruitful strategy to identify variations that may give rise to the psychotic vulnerability and variability of its course. Recent research indicates that subclinical expressions of psychotic vulnerability have a comparable symptom structure and association with risk and protective factors (Baskak et Kendler and Hewitt, 1992) . There is evidence that the expression of psychotic vulnerability is higher in family members of patients, as compared to the normal population (Vollema and Postma, 2002) . Furthermore, cognitive impairments in the realm of verbal learning and memory, attention, and working memory have been found in relatives of patients, albeit to a lesser extent (Gur et al., 2007) . Trait markers that are stable over time, such as cognition and psychotic experiences are also referred to as endophenotypes. The inclusion of family members of psychotic probands enables us to establish whether subclinical psychotic symptoms and cognitive impairments in siblings and parents are associated with the same genetic and non-genetic risk factors as has been found among patients (Krabbendam et al., 2001 ; Vollema and Ormel, 2000; Vollema and Postma, 2002) . The participation of family-members in research offers a unique possibility to 3 study pathogenetic mechanisms, predictors of functioning and psychiatric disorders in a non-clinical population with an increased genetic risk, without confounding therapy related factors. Since both genetic and environmental factors could have an impact on endophenotypes (Gervais et al., 2004; Zink et al., 2008) , it is necessary for the study of the gene-environment interaction underlying these phenotypes to determine their genetic variants.
Consequently, the Genetic Risk and Outcome of Psychosis (GROUP) study has been designed to study genetic and non-genetic vulnerability and resilience factors for variation in the expression of non-affective psychotic disorders and variation in the course of these disorders in a naturalistic cohort study of patients with non-affective psychotic disorders, their siblings, parents, and nonrelated controls. Follow-up is scheduled three years and six years after the baseline assessment.
The purpose of the current report is to provide a detailed description of GROUP objectives, an overview of the sample characteristics, recruitment and assessment methods in order to guide other, similar efforts and to serve as a definitive point of reference for GROUP publications.
Objectives
The objectives of the GROUP study are two-fold: (1) investigating the genetic and environmental factors, and their interaction, contributing to the expression of psychosis; (2) investigating factors of vulnerability and protectiveness, and response to medication and clinical outcome. Furthermore, the GROUP study has the goal to build new research infrastructures in routine mental health service settings, by means of collaborations between university medical centers and mental health institutions. These purposes can be achieved by inclusion of a group of incident and prevalent patients with a non-affective psychosis presenting consecutively at these services either as outpatients or inpatients, representative of the prevalence of treated patients with a non-affective psychosis. This cohort will be relevant for the improvement of patient care, and serve as a vehicle to systematic evaluation of treatment practices. In order to test hypotheses about the aetiology of non-affective psychosis, a cohort of family members with resilience for psychosis is being included, consisting of both siblings and parents. In order to test hypotheses about the aetiology of non-affective psychosis, a cohort of family members with resilience for psychosis is being included, consisting of both siblings and parents. Furthermore, a cohort of non-related control subjects will participate in the project. This allows for comparisons with a group that represents the variation of subclinical symptoms being present in the normal population. It is known that the majority of the first-degree relatives and controls will never develop a psychotic disorder despite carrying components of vulnerability.
The mean age of onset of psychosis is approximately 24 years old, after which the following six years have been suggested to be most indicative for outcome. In order to investigate both the transition of patients to other psychiatric diagnoses, as well as possible transitions of non-affected siblings to psychosis, the project aims at relatively young affected and nonaffected siblings, which will be studied for six years using two follow-up assessments.
Genetic risk is assessed both indirectly, using a familial liability score for psychosis (Verdoux et al., 1996) , and directly using genetic sequence variation. It has been argued that gene environment interactions need a hypothesis driven strategy focusing on pathways at which biological synergism may take place between genetic and environmental mechanisms . After reviewing the literature, genes were selected that (1) were previously suggested to be associated with schizophrenia; (2) are important for dopaminergic neurotransmission (Kapur, 2003; Hirvonen et al., 2005; Huttunen et al., 2008) ; (3) have a role in regulating differential sensitivity to broadly defined environmental influences; and (4) may be involved in epigenetic regulation of environmental factors. The GROUP study will initially focus on 250 functional single-nucleotide polymorphisms (SNPs).
Environmental risk factors that will be included in the study are substance abuse, urbanicity, ethnicity/migration and premorbid adaptation. Evidence for induced psychotic symptoms following substance abuse is especially high for consumption of cannabis. This is also been found to be true of men brought up in, or born in, an urban living environment (Kelly et al., 2010) . With respect to ethnicity and migration, there is consistent evidence that psychoses have a higher incidence in many migrants and ethnic minorities . Finally, poor premorbid adjustment in terms of peer relationships and scholastic performance has been found to be present in those who later develop a non-affective psychosis, schizophrenia in particular (Saracco-Alvarez et al., 2010).
Endophenotypes are quantifiable intermediate factors in the genes-to-behavior pathways which make genetic and biological studies for disease categories more manageable (Gottesman and Gould, 2003) . Endophenotypes vary quantitatively among individuals at risk for the disorder, regardless of whether the disorder is expressed phenotypically, making clinically unaffected relatives of disordered patients informative for genetic studies. The GROUP study will focus on expression and longitudinal course of neurocognition, social cognition and schizotypal features as endophenotypes of schizophrenia and other nonaffective psychotic disorders. Neuropsychological assessment focuses on cognitive domains known to play an important role in schizophrenia research (Nuechterlein et al., 2004) , such as processing speed and working memory. Factor analyses have shown that these domains represent replicable and separable dimensions of cognitive impairment in schizophrenia. The evidence for cognition as an endophenotypic marker is particularly strong for verbal learning and memory, attention/vigilance, and working memory (Gur et al., 2007) . Recent research suggests that potentially significant endophenotypes can also be found in the realm of social cognition (Baas et The significant variation in response and side effects of antipsychotic medications on patients with a psychotic disorder has been attributed to differences in genetic factors. The individual differences in medication effects are thought to be associated with polymorphisms of genes that are associated with neurotransmitter receptors, metabolic enzymes, and with the permeability of the blood-brain. The GROUP study will focus on the association between genetic variation and effectiveness and side effects of antipsychotic 3 medication. In addition, heterogeneity has been found with respect to outcome in terms of course, functioning, and subjective quality of life. These factors will also be subject of investigation.
The scale of the study with its inclusion of a well characterized patient population as well as siblings and parents make this study suitable to investigate the complexity of genomic architecture and genetic regulation underlying psychotic disorders.
Power calculations
In order to establish sufficient power to address the study objectives, a large sample for all cohorts is needed. In order to investigate gene-environment interaction in a case-only design (Khoury and Flandres, 1996) , at least 1000 patients are required in order to establish a power of 89.7% (α = 0.05). A gene-environment study using a case-sibling design (Ottman, 1996) requires at least 1000 patients and 1000 siblings in order to reach a power of 81% (α = 0.05). To detect statistical differences (α = 0.05) between the cohorts longitudinally, at least 1000 patients, 1000 siblings, and 350 controls are needed to establish a power of 93% in a case-control and a case-sibling design (standard deviation = 0.15) on a continuous variable (cognitive function, schizotypy). For a sibling-control design, 1000 siblings and 350 controls would be required for a power of 89% (standard deviation = 0.10).
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Methods
Overview of GROUP-project structure and participating institutes
The GROUP steering committee consists of the scientific leaders of schizophrenia research programs in four university departments of psychiatry in the Netherlands (Amsterdam, Groningen, Maastricht and Utrecht). In each academic center one or two senior sitecoordinators are responsible for the clinical and endophenotype assessment training, recruitment, quality control and quality assurance. Each center has formalized collaborations with several mental health care institutions in their region, both in the Netherlands and Belgium. The mental health care services committed themselves to provide research physicians and nurses to the screening, inclusion and follow-up during the GROUP study for the duration of 10 years. GROUP steering committee and site coordinators work in close collaboration with representatives of the family association Ypsilon, the client association Anoiksis, and the Dutch Knowledge Centre for Schizophrenia. These associations are the only ones that apply to psychosis and schizophrenia in the Netherlands. Ypsilon is an association founded and run by family members (N = 7000 members) of individuals suffering from psychosis or schizophrenia. Their main goal is to provide support for the family members. Anoiksis is an association founded and run by patients who suffer from psychosis or schizophrenia. Their main goal is to facilitate contact between patients who suffer from psychosis or schizophrenia. In addition they advocate and give advice about psychosis. The Dutch Knowledge Centre for Schizophrenia contributes to the improvement of the quality of care for individuals with schizophrenia. Thirty-six mental health care institutes participated in the GROUP study. Together, these mental health care institutions cover about 75% of the population in the Netherlands. They are acknowledged at the end of this article. See Figure 1 for a flow diagram of the GROUP-project organization structure, referred participants and collected data. The number of participants targeted before onset of the study is unfortunately not available. Of the individuals that did finally participate, data was collected. The current paper is based on the baseline assessment of the longitudinal setup of the GROUP project and therefore drop-out rates will become available after the second assessment. However, even within the baseline assessments there were some drop outs that lead to incomplete datasets, as showed in the flow diagram, Figure 1 . Reasons for these drop outs were: refusal, physical illness, not available for further assessment or other reasons.
Inclusion criteria and recruitment
In selected representative geographical areas of the Netherlands and (Dutch speaking part of) Belgium, patients were identified through clinicians working in regional psychosis departments or academic centers, whose caseload was screened for inclusion criteria. Subsequently, a group of patients presenting consecutively at these services either as outpatients or inpatients were recruited for the study. Persons identified as potentially eligible were given detailed explanation of the study procedures and were asked for informed consent for detailed assessment and for contacting their first degree family members (brothers, sisters, parents). Controls were selected through a system of random mailings to addresses 3 in the catchment areas of the cases. Inclusion criteria for patients were the following: (1) age range of 16 to 50 years (extremes included); (2) a diagnosis of non-affective psychotic disorder according to the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria (APA, 2000); (3) good command of the Dutch language; and (4) able and willing to give written informed consent. Inclusion criteria for siblings were the following: (1) age range of 16 to 50 years (extremes included); (2) good command of the Dutch language; (3) able and willing to give written informed consent. Similar criteria, excluding age, applied to the parents. Inclusion criteria for healthy controls were the following: (1) age range of 16 and 50 years (extremes included), (2) no lifetime psychotic disorder; (3) no first degree family member with a lifetime psychotic disorder (4) good command of the Dutch language; and (5) able and willing to give written informed consent. Comorbidity in patients, siblings and parents was not an exclusion criterion. When siblings or parents appeared to have a lifetime psychotic disorder they were included in the patient group. Only a lifetime psychotic disorder or lifetime psychotic disorder of first degree relative was an exclusion criterion in the healthy control group. Respective effects were accounted for by controlling for psychopathology. Moreover, several research questions specifically focused on differences between patients with and without comorbid psychopathology (for instance: comorbid cannabis abuse or obsessive compulsive disorder). The study protocol was approved centrally by the Ethical Review Board of the University Medical Centre Utrecht and subsequently by local review boards of each participating institute. After full verbal and written information about the study, written informed consent was obtained from all participants before the start of the first assessment. Confidentiality of data is maintained by using a unique research identification (ID) for each respondent. The ID number does not include any data related to the name of the participant or information that could lead to the identification of the person. The personal data linked to the ID are securely stored by each local center.
Assessment training
GROUP investigators were convinced of the necessity of uniformity in experimental procedures and experimenter behavior. Over 30 interviewers per site were trained for administering the assessments. The interviewers consisted of research assistants, psychologists, psychiatrists, nurses and PhD students. Before the start of the study all interviewers met for three days of training workshops at one site (Utrecht), to practice the assessments of all measures used in the GROUP project. Issues which arose during training and official assessments were adjusted by mutual agreement with the makers and the interviewers for optimal and practical use. Specific issues that arose during assessment training were: insufficient reliability in assessing movement disorders, differences in assessing severity of schizotypal traits with the Structured Interview for Schizotypy-revised (SIS-R) and systematic bias in assessing the Global Assessment of Functioning (GAF)-scores in part of the researchers. These issues were addressed by adding extra training and repeated training in bimonthly sessions. All researchers were retrained every two months and ongoing effort was directed at increasing reliability of assessments, in order to minimize the impact a large collaborative research project such as described in the current study could have on the quality of assessment. When new interviewers entered the project, training was supervised 56 by the senior clinical site coordinators who implemented the training protocol. The training procedure consisted of didactic sessions, observation, and supervised practice. Training materials for each assessment included written procedure manuals and instructional videos. The procedure manuals contained scripts for task instructions, which were stated verbatim to each participant by an interviewer. Procedure manuals and instructional videos are web-based and at all times available for all interviewers. Reliability training was performed four times a year. Formal assessment of reliability of all rating scales was carried out. An important issue concerns systematic differences between assessment of patients versus siblings and controls due to differences with respect to commitment to collaborate and/ or fatigue. Differences due to paranoia or difficulties in working alliance due to symptoms cannot be excluded. However, researchers were particularly focused on establishing an optimal collaboration with the included subjects. To minimize the influence of fatigue on cognitive task performance, sessions started with neuropsychological testing. Subjects could take short rest breaks whenever necessary.
Measurements
Assessments took place at one of the participating regional psychosis departments or academic centers in and around Amsterdam, Utrecht, Groningen and Maastricht. The assessments were administered by research assistants. If participants were unable to visit the institute, in-home assessments were being offered. Since some of the participating institutions were inpatient and other outpatient clinics, the amount of in-home assessments differed. The same protocol was being used during in-home assessments and assessments at the institute. In both instances neuropsychological testing was performed with the use of a laptop computer. In both instances urine was sampled to account for effects of drug of abuse. The assessment lasted on average four hours for patients and three hours for other participants. To account for fatigue effects, the four hours lasting assessment for patients was divided over two separate assessments of two hours each, within a week from each other.
Genetic factors.
For genotyping purposes, 20 ml of blood was collected from each subject at the participating mental health institutes and sent to the University Medical Centre Utrecht by mail where DNA was extracted from peripheral blood lymphocytes using established procedures. A contribution to the development of a first non-affective psychotic episode is likely to be applicable for the following candidate genes: neuroregulin-1 (NRG-1), dysbindin (DTNBP1), G72, D-aminoacid oxidase (DAOA), regulator of G-protein signalling-4 (RGS4), catechol-O-methyltransferase (COMT), and praline dehydrogenase (PRODH) (Harrison and Weinberger, 2005) .
The Family Interview for Genetic Studies (FIGS; Maxwell, 1992) was assessed for systematically gathering diagnostic information from an informant about relatives in the pedigrees being studied. This method is less sensitive than direct assessment of each family member, although it has proven to be useful in situations where reliance on direct information from each family member is not possible. The FIGS is administered to the parents of the proband and if they were not available, to the siblings and to the controls. It is administered in the first interview session, and subjects are invited to collect all missing information prior to the next session. The FIGS starts with the drawing of a pedigree containing all first-and second-degree relatives of the proband. Next, psychiatric information about all relatives in the pedigree is obtained by asking general screening questions. In case of endorsed symptom categories, these are followed up using a checklist asking details of symptoms, number of episodes, duration, age of onset, treatment, and impairment rating. Symptom categories of depression, mania, and psychosis were included. Familial loading was calculated using a method described by Derks et al. (2009).
Environmental factors.
To assess the quality and severity of tobacco, alcohol and other drug abuse or dependence and its course, the Composite International Diagnostic Interview (CIDI; WHO, 1990) was used. A special Substance Abuse Module covers tobacco, alcohol, and other drug abuse in considerable detail, allowing the assessment of the quality and severity of dependence and its course. In a field trial the cross-cultural acceptability and reliability of the questions were found to be high (Cottler et al., 1989 ). In addition, urine was screened by means of immunoassays: for cocaine CEDIAW (cutoff 300 ng/ml), for amphetamines CEDIAW amphetamine/XTC (cutoff 1000 ng/ml) with additional analyses added when the first screening result was positive, and for cannabis (cutoff 50 ng/ml). For cannabis, given the relatively high cutoff level of 50 ng/ml we used a detection window of one month (Musshoff and Madea, 2006) . In addition, the creatinine level of every sample was measured as an integrity parameter. Ethnicity was evaluated as follows. If the country of origin of three or more of the subject's grandparents was similar, the subject's ethnicity was equal to this. In all other cases, the ethnicity was mixed. For the assessment of urbanicity and migration, participants were asked to report all the addresses were they had lived before the age of 21. These addresses were then coupled to the national database of Statistics Netherlands to determine the level of urbanicity during childhood. The Premorbid Adjustment Scale (PAS; Cannon-Spoor et al., 1982) is designed to evaluate the degree of achievement of developmental goals at each of several periods of a subject's life before the onset of schizophrenia. Inter-rater reliability and internal consistency has been found to be high (Small et al., 1984) . High scores in PAS representing a bad premorbid social adjustment correlated significantly with a low age of onset, high positive and negative syndrome scale (PANSS) scores, an insidious onset and a long period of hospitalization. The SCAN is the successor of the Present State Examination, 9th edition (PSE-9; Wing et al., 1974), which has been created by the World Health Organization (WHO). It is a semistructured computer-based interview to assess psychiatric symptoms, using DSM-IV and 58 the International Classification of Diseases, 10th Revision (ICD-10) compatible algorithms, constructed by the WHO-SCAN Advisory Committee (Wing et al., 1990 ). The SCAN covers practically all of the axis I disorders. For several of these diagnostic groups its reliability and validity has been established (Andrews and Peters, 1998). Brugha et al. (1999) reported good reliability between lay interviewers and trained clinicians for SCAN sections for psychotic disorders. All raters were trained psychologist or psychiatrist, with extensive clinical experience. Diagnostic consensus was achieved in the presence of an independent psychiatrist. Psychiatric diagnosis was established according to criteria of DSM-IV. The two different diagnostic tools are comparable in that they both assess diagnoses after careful consideration with a clinician. Moreover, all diagnoses were discussed between researchers and involved clinicians and in the case of incongruence the site-coordinators made a final decision. The CASH or SCAN were administered to all participant cohorts.
The PANSS (Kay et al., 1987 ) was administered to measure severity of a variety of symptoms in the patient population. The PANSS (Kay et al., 1987 ) is currently the most widely used scale to assess the severity of a variety of symptoms in patients with schizophrenia. Originally the PANSS consists of three subscales: positive syndrome scale (item P1-P7), a negative syndrome scale (items N1-N7) and general psychopathology scale (item G1-G16). Recently, Van der Gaag et al. (2006a, 2006b ) developed a complex model with a substantial number of double loading items and improved stability using confirmatory factor analysis on a large data set. This five-factor model presumably reflects the complex reality of schizophrenia and comorbid symptoms. Data reduction with the use of this model is thought to produce results that have better face validity and associations with other measures (van der Gaag et al., 2006a, 2006b). Therefore, in our analyses we will use this latter model next to the widely used original PANSS scale with its three subscales.
The Schedule for the Deficit Syndrome (SDS; Kirkpatrick et al., 1989) was used to categorize patients with schizophrenia into deficit or non-deficit subgroups. The SDS is a semi-structured interview designed to assess six enduring (lasting > 1 year) negative symptoms of restricted affect, diminished emotional range, poverty of speech, curbed interests, diminished sense of purpose, and diminished social drive. To meet criteria for the deficit syndrome, an individual must demonstrate a moderate or higher level of severity on at least two of these symptoms.
To measure Parkinsonism, the motor examination part of the Unified Parkinson Disease Rating Scale (UPDRS) was being used (Martinez-Martin et al., 1994). The UPDRS is a valid and reliable instrument and widely used in research in Parkinson's disease (MartinezMartin et al., 1994). Dyskinesia was measured with items 1-7 of the Abnormal Involuntary Movement rating Scale (AIMS; Guy, 1976) . Akathisia was measured with the Barnes Akathisia Rating Scale (BARS; Barnes, 1989 ) with one extra item added to measure acute dystonia with a severity score from zero to four.
The Obsessive Compulsive Drug Use Scale (OCDUS; Schippers et al., 1997) was used in all participants to assess self-rated cannabis craving over the past seven days. In a study among heroin users, Franken et al. (2002) found a three factor solution: (1) thoughts and interference; (2) desire and control; (3) resistance to thoughts and intention to use.
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The semi-structured Yale-Brown Obsessive Compulsive Scale (YBOCS; Goodman et al., 1989a Goodman et al., , 1989b ) was used in all participants to measure obsessive compulsive symptoms. Investigations of the psychometric properties of the YBOCS in non-psychotic OCD patients show high internal consistency, inter-rater reliability and test-retest reliability (Goodman et al., 1989a (Goodman et al., , 1989b 
Endophenotypes.
The neuropsychological assessment focuses on verbal learning and memory, attention/vigilance, working memory, speed of processing, reasoning and problem solving, verbal comprehension and social cognition, thereby covering all domains as included in the Measurement and Treatment Research to Improve Cognition in Schizophrenia (MATRICS) consensus, with the exception of visual learning and memory (Nuechterlein et al., 2004) . Tests for each of these domains are selected on the basis of established reliability and validity, as well as on their feasibility for use in large multisite studies (Table 1) . For a number of the tasks, assessment was computerized using E-prime 1.3 (Psychology Software Tools, Inc., Pittsburgh, PA, 2001). The tests are administered in a fixed order. Total testing time is approximately two hours. A break is scheduled in case of subject fatigue. 60 To rate self-reports of lifetime psychotic experiences, the Community Assessment of Psychic Experiences (CAPE; www.cape42.homestead.com) was administered. Research with the CAPE has shown (i) a three-factor structure of positive, negative and depressive dimensions in a large and representative sample of young men (Stefanis et al., 2002) and in a large sample of undergraduate female students , (ii) discriminative validity across groups of individuals with schizophrenia, affective and anxiety disorders and individuals from the general population (Hanssen et al., 2003) , (iii) family-specific variation for positive and negative subclinical psychosis dimensions , and (iv) stability over time and specific and independent associations with the corresponding interview-based dimensions (Konings et al., 2006) .
Siblings and healthy controls were assessed with the SIS-R (Kendler et al., 1989; Vollema and Ormel, 2000; Vollema et al., 2002) to measure schizotypy. Questions and rating procedures are standardized. Schizotypal symptoms and signs can be assessed reliably using the SIS-R (Vollema and Ormel, 2000) . Item scores were reduced to three-dimensional scores of schizotypy of positive symptoms (such as referential thinking, delusional mood, magical ideation, illusions, and suspiciousness), of disorganization symptoms (such as goal directedness of thinking, loosening of associations, and oddness) and of negative symptoms (such as social isolation, social anxiety, introversion, restricted affect).
Outcome.
Course of psychopathology, needs and care-consumption were assessed with the Life Chart Schedule (LCS; Susser et al., 2000) by clinical trained interviewers. The LCS was used in patients and other informants, e.g. one or both parents and to collect data from the clinical records. LCS ratings proved reliable in all four key domains The reliability was fair to excellent for ratings of duration of experience [interclass correlation coefficient (ICC) ranged from 0.53 to 0.99], quality of experience (kappa ranged from 0.46 to 0. 92) and long-term time trends (kappa ranged from 0.66 to 0.94). The LCS can be used to obtain reliable ratings of the long-term course of schizophrenia and related disorders in multiple domains.
Treatment response, adverse events and compliance were assessed by the treating physician at the start of the study and six months later. The Clinical Global ImpressionSchizophrenia Scale (CGI-SCH and CGI-IMP) was used to evaluate treatment response. The CGI-SCH and the CGI-IMP have been shown to have good concurrent validity and substantial reliability and sensitivity to change when compared with the PANSS and the GAF scales (Haro et al., 2003; Leucht et al., 2006) .
History of currently prescribed anti-psychotic medication, co-medication, and reasons for recent medication switches were registered. Endocrine side-effects, subjective experiences and extra-pyramidal side effects were evaluated as absent, minimal or present. Medication compliance was rated on a seven-item Likert-type scale, as described by Janssen et al. (2006) . This scale is adapted from a four-category psychosis insight scale (Amador et al., 1993) and consists of seven categories reflecting an increasing degree of positive compliance and cooperation in taking medication (from 'refuses all kinds of medication' to 'cooperates actively, is fully responsible for intake').
The Camberwell Assessment scale of Need Short Appraisal Schedule (CANSAS; Slade et al., 1999) was used to assess need of care. The inter-rater reliability of the CANSAS was 3 assessed under routine conditions. Agreement on the identification of an area of need was high, higher on patient ratings than on staff ratings (Andresen et al., 2000) .
Quality of life was assessed with the 26-item the World Health Organization Quality of Life-BREF (WHOQOL-BREF 1998). The domain scores of the WHOQOL-BREF have been shown to correlate highly with the WHOQOL-100, which has demonstrated criterion validity (Orley and Kuyken, 1994) . In a Dutch psychiatric outpatient population the WHOQOL-BREF was demonstrated to be an adequate measure for assessing quality of life with a high construct validity and reliability (Trompenaars et al., 2005) .
Procedure
The four sites all used the same measures (with one exception see Phenotypes section), and all measurements were administered in the same set order for standardization. The selfreport questionnaires were sent to the participants prior to the first assessment meeting in order for them to fill out and bring the questionnaires to the meeting. At the start of the assessment informed consent was signed and the self-report questionnaires were checked for missing data. The neuropsychological test battery was first administered to make sure participating individuals were fully concentrated and focused. Order effects are not accounted for. However, by starting with neuropsychological testing we maximized the chance that subjects achieved optimally. Trained researchers applied the tests. Urine screening was administered at the same time to rule drug use effects out and the PANSS interview was also assessed. For the second assessment meeting, or in the case of siblings, parents and controls after the break, the diagnostic tools were administered first, then other questionnaires and it closed with physical examination. Some of the questionnaires had overlapping items and were therefore administered consecutively to avoid repetition.
Overview of data flow, quality control and quality assurance
All co-workers of the GROUP project manually filled out the interview assessments on pre-prepared template documents and they asked the participants to fill out the self-report questionnaires on similar pre-prepared template documents. In each one of the four sites, the data was uploaded by scanning these data mask template documents. Cardiff Teleform, the program used to create these template documents, automatically captures data from paper forms and documents (virtually eliminating all human intervention and errors), validate the data and pass it to the local database. A secure (encrypted) channel was installed between each site and the central GROUP data center in Groningen, over which the local database was auto-synchronized daily. After all sites got their data flow geared up and initial setup issues were resolved, the central data center started keeping history of all synced data sets. Clinical assessment data and endophenotype data were processed locally at specific sites and then synchronized with the central data center using the same secure channels. Before transmission of data from the sites to the central data center, quality controls were performed on site to eliminate human errors. Before scanning the documents all data was checked for errors by co-workers of the GROUP project, then after scanning the documents the data was verified again and if necessary, corrected. At the central data center a set of scripts was run each night to create a daily build of the aggregated central database from the collection 62 of raw data streams from each site. These scripts included sanity checks, ranging from simple range checks to complex consistency checks. Modifications and data-cleaning at this level was also done by scripts and thus fully reversible. Each (internal) release of the central database contained fresh auto-generated codebooks and elaborate syntaxes (SPSS and STATA) and for transparency all scripts used to generate the central database were also published alongside. Histories of the aggregated central databases were kept every night, therefore all central data sets are archived. This is a powerful protection and quality policy. The anonymized central database was made available to all site coordinators by means of a secured website. This included auto-generated reports presenting statistics of processed instruments per assessment per site per subject-type. Suspect data (data failing sanity checks) was presented by reports and by extra data-files containing only suspect data to speed up the cleaning process. Using these reports Each site would clean or re-run their data locally which would then show up in the next central database iteration after auto-synchronizing and rebuilding of the central database. After the triple checks, a group of database managers, at least one from each site, had weekly meetings to discuss the quality checks and find solutions for the remaining errors. Each senior site coordinator was responsible for quality assessment (technical and logical errors in the data) of a part of the assessments instruments. Any data questions that arose during this quality assessment process were reviewed by the research staff at the site where the data were collected. Thereafter a definitive data set was established and changes were only possible with permission of all senior site coordinators.
Results
Demographic and clinical characteristics of participants
In this study 1120 patients, 1057 siblings, 919 parents, 590 healthy controls. Nineteen parents and 24 siblings received a patient status. Demographical data and clinical characteristics of the participant patients, siblings, parents and controls are provided in Table 2 . Analysis of variance (ANOVA) and Chi square tests were applied to investigate the group differences in all groups and independent t test and chi to investigate between the groups. There was a main effect of age (F [3, 3682] =2339.24, p<.001). Besides the age difference between parents and the other groups, healthy controls were older than siblings (p<.001) and patients (p<.001). There was a main effect of the Wechsler Adult Intelligence Scale, third edition (WAIS-III) estimated intelligence quotient (IQ) (F [3, 3548] =113.250, p<.001). Controls had significantly higher IQ's as compared to parents, siblings and patients (p<.001). Parents and siblings had significantly higher IQ scores, as compared to patients (p<.001). Finally, there was a main effect of Educational degree (F [3, 3578] =74.326, p<.001), adapted from Verhage (1964) . Controls were significantly higher educated as compared to siblings (p=.012), parents (p=.007) and patients (p<.001).
Patients were significantly lower educated as compared to their siblings (p <.001) and parents (p <.001), although the latter two did not significantly differ. The included groups differed significantly with respect to gender (w2 (3) =315.320, p<.001). Seventy-six percent 3 of the patients were male. The proportion of females was greater among siblings (54%), parents (57%) and healthy controls (54%). Groups differed significantly with respect to ethnicity (w2 (3) =64.413, p<.001). The majority of patients (79%) were Caucasian, which applied even more so to the other participants (>80%). The origins of non-Caucasians were from a great variety of countries and cultures, including Morocco, Turkey, Surinam and several Asian countries. Most prevalent lifetime psychiatric morbidity among siblings, parents and controls was depressive disorder. Cannabis use/dependence was more frequent in the male population of all the participant groups, but compared to females the differences did not reach significance. There was a significant difference between the groups with respect to current residential status (w2 (12) =694.957, p<.001) and marital status (w2 (9) =765.098, p<.001). Patients were more often non-married, and single or living at their parents' home. At baseline, the mean age of patients was 28, of which a minority had experienced their first psychotic episode during the past year. The spectrum of non-affective psychotic disorders consisted of various diagnostic groups. The diagnosis of paranoid schizophrenia was most frequent (54%), followed by schizoaffective disorder (11%) and psychotic disorder not otherwise specified (NOS) (10%). Within the patient group the comorbidity rates were as follows: depressive disorder in the female sample (1, 4%), bipolar disorder in the male (1.3%) and female (1.5%) sample and substance abuse in the male (45, 4%) and female (17.2%) sample. Differential diagnoses in the patient group were divided as follows: schizophrenia subtypes (65.5%), schizoaffective disorder (10.7%), psychotic disorder not otherwise specified (10.5%), schizophreniform disorder (5.6%), Brief psychotic disorder (2.9%), delusional disorder (2.0%) and bipolar disorder (1.4%).
Inter-rater reliability
We chose to test the inter-rater reliability of the most important diagnostic instruments and the measures of severity of (sub) clinical psychotic symptoms (respectively CASH, SCAN, SIS-R and PANSS). In follow-up assessments inter-rater reliability of all other measure will be assessed. As described in the assessed measures section, the YBOCS, PAS and CANSAS have shown to have good inter-rater reliability after extensive training.
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Inter-rater reliability of the PANSS and SIS-R assessment in the GROUP study was evaluated with ICC by using total and subscale scores of 16 randomly selected researchers (four of each study site) who rated four videotaped interviews: ICC of PANSS positive subscale score was 0.957 (95% confidence interval 0.808 to 0.997); ICC of PANSS negative subscale score 0.911 (95% confidence interval 0.606 to 0.994); ICC of PANSS total score 0.946 (95% confidence interval 0.758 to 0.996); and ICC of SIS-R total score was 0.986 (95% confidence interval 0.868 to 1.000). Inter-rater reliability of the diagnostic classification according to DSM-IV was evaluated by assessing the concordance between the diagnosis assessed by the raters involved in the GROUP project and the diagnosis as assessed by the treating clinician. A randomly selected comparison of 65 subjects with a psychotic disorder revealed a difference in diagnosis in one case: schizoaffective disorder versus schizophrenia undifferentiated type.
Proposed analyses for testing hypotheses
To compare resilience and vulnerability factors between patients, siblings, parents and controls a regression model that takes familial clustering into account will be used. Odds ratios will be calculated to determine the magnitude of the associations. Genetic polymorphisms will be analyzed in the same way. Familial clustering will be conveyed as the random effect in multilevel random regression models, and will be reported as the proportion of total variance explained by random effect. To determine the extent of familial clustering, cross-sib within trait analyses will be used, in which the presence of an endophenotype in sib 1 is used to predict the presence of the same endophenotype in sib 2. Next, a cross-sib cross trait analyses will be performed to test the relation between endophenotypes within families. Herewith the presence of endophenotype 1 in sib 1 will be used to predict endophenotype 2 in sib 2. If necessary, Bonferroni corrections will be performed to control for multiple testing.
Discussion
This article presents objectives, sample characteristics overview, recruitment and assessment methods of the GROUP study. The objectives with respect to the inclusion of the large cohorts have been met. The descriptive purpose of the current paper sets the stage for future GROUP reports. A main objective of the project was to include at least 1000 patients with non-affective psychosis, 1000 siblings, 1000 parents, and 350 controls, originating from a large part of the Netherlands and Belgium. This objective has largely been met. Strengths of the GROUP study are the sample size, the longitudinal nature, the comprehensive and detailed assessment of genetic factors, environmental factors, (endo) phenotypes, and clinical outcome. Inclusion of patients presenting consecutively at representative services either as outpatients or inpatients provides a representative sample of treated patients from which it is possible to derive meaningful population attributable fractions. Inclusion of brothers and sisters of these patients offers the unique possibility to study pathogenetic mechanisms 66 and predictors of functioning and psychiatric disorders in a non-clinical population with an increased genetic risk.
A number of limitations of the GROUP study should be noted. Firstly, selection bias: subjects willing to participate in a demanding study protocol may be different from subjects in other psychiatric studies that are less demanding, or from subjects refusing participation in research. Unfortunately, the response rate of the subjects approached was not evaluated. In addition, it is possible that subjects who did not complete the whole assessment procedure differ from other subjects. Future studies should take this into account. Secondly, differences between relatives and patients may be difficult to detect when siblings who are not available or willing to participate, share relevant clinical characteristics with their ill family members. However, the availability of FIGS data on non-participating relatives will enable an estimate of the magnitude of these potential biases. Thirdly, it is possible that adolescent siblings of affected probands subsequently develop a psychotic disorder during the follow-up period of six years. However, measurable subclinical symptoms are expected to be present in these subjects. Fourthly, although we strived for minimization and constancy of environmental influences on the subjects' behavior during the assessment, some of the subjects had to be visited in their own living environment due to inability to visit the institute. We cannot rule out the possibility that this may have influenced assessments. Finally, despite massive investment, inter-rater reliability remains a vulnerability of large collaborations. The data quality of interview assessments may have been influenced by the large number of research assistants and participants in the GROUP study. However, an advantage was that for the duration of the full baseline assessment all research assistants remained connected to the research project.
Studying both genes and environment in interaction is thought to be a sound strategy to identify the environmental and genetic variations that may give rise to the psychotic vulnerability and variability in its course. It should be noted that factors beyond this interaction may be part of the pathway to psychosis as well. One such a factor is the geneenvironment correlation. The GROUP study may be suitable to investigate these other forms of gene-environment interaction as well (Rutter et al., 2006) .
Longitudinal multi-center collaborations aimed at detailed assessment of vulnerability and resilience factors (environmental and genetic) in populations with variable expressions of psychotic vulnerability offer a unique opportunity to take forward the study of the etiology and prognosis of non-affective psychosis. Such investigations require the involvement of many researchers and clinicians and therefore assessment methods that are precisely defined and uniformly applied. Research projects on such a scale are only possible with the dedication of many patients, family members, control subjects, researchers, clinicians as well as boards of directors of universities, health care institutes and funding agencies. Better understanding of predictors of clinical and subclinical presentations of psychotic disorders will allow more accurate knowledge of possible preventive measures and thereby ultimately contribute to health improvement of patients with non-affective psychotic disorders and those at high risk to develop such disorders.
